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THE RESPIRATORY EPITHELIUM ACTIVELY CONTRIBUTES TO DIFFERENCES IN CLINICAL 
DISEASE CHARACTERISTICS BETWEEN MYCOPLASMA PNEUMONIAE AND STREPTOCOCCUS 
PNEUMONIAE 
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Background: Mycoplasma pneumoniae (Mp) and Streptococcus pneumoniae (Sp) are the most common 
bacteria to cause pneumonia in children. The clinical characteristics of Mp pneumonia are markedly 
different from Sp pneumonia. Respiratory epithelium plays an important role in the host response. We 
hypothesized that the differences in clinical infection characteristics could be explained by differences in 
the epithelial cell response to the two bacteria. 
Methods: Primary human bronchial epithelial cells (pHBECs), derived from lung resection material, were 
cultured in air-liquid-interface to obtain 3D bronchial tissue cultures. 3D tissue cultures or epithelial cell 
lines A549, Calu-3 and Detroit 562, were stimulated with Mp and Sp. Cytokine and chemokine expression 
were determined at 6h or 24h using qPCR or ELISA. TLR signaling after bacterial stimulation was 
assessed using a pNifty2Luc reporter system. 
Results: Sp induced a stronger pro-inflammatory response in pHBECs compared to Mp, with up to 10-
fold higher levels of IL-6, IL-8, CCL2 and CCL20. This difference was present in epithelial cell lines 
derived from both upper and lower respiratory tract. In contrast to cytokine responses, Mp induced 
stronger TLR2-mediated signaling than Sp, indicating qualitatively different responses. Indeed Mp 
maintained expression of Th2-associated IL-33 and IL25R , whereas these markers were downregulated 
by Sp, both under homeostatic and Th2-promoting conditions. 
Conclusions: The clinical disease characteristics induced by Mp and Sp already arise at the epithelial 
cell level and show quantitative and qualitative differences in the immune response to Mp and Sp. 
Additionally, Mp maintained Th2-associated cytokine production, which concurs with the known 
association of Mp infection with asthma. By directly comparing Mp and Sp we demonstrate that the 
respiratory epithelium is an active contributor to the different clinical disease characteristics of Mp and Sp 
pneumonia. 
Clinical Trial Registration: No results from a controlled trial were used in this work. 
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GENOME-WIDE ASSOCIATION STUDY OF ALL-CAUSE PNEUMONIA AMONG NEPALESE 
CHILDREN. 
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Background: Determining the host molecular genetic characteristics of childhood pneumonia may inform 
the development of new clinical interventions for the treatment and prevention of the disease. We 
performed a genome-wide association study to identify the genes associated with all-cause pneumonia. 
Methods: DNA collected from healthy Nepalese children and Nepalese children admitted to Patan 
Hospital, Kathmandu with clinician diagnosed pneumonia were genotyped using Illumina Global 
Screening Arrays. Array data underwent QC and filtering before undergoing imputation using the HRC 
R1.1 2016 reference panel. Association analysis, by conducting a logistic regression using 
multidimensional scaling values, was performed using PLINK 1.9. 
Results: Following filtering, 773 children with pneumonia (cases) and 2121 healthy community based 
children (controls) were analysed. A single variant within an intergenic region on chromosome 13 was 
strongly associated with all-cause pneumonia (p=1.1x10-10, MAF cases = 0.09 vs MAF controls = 0.04, 
OR 2.3, 95% CI 1.8-2.9). Two further variants, on chromosomes 2 (p=9.5x10-7, MAF cases = 0.005 vs 
MAF controls 0.029, OR 0.2, 95% CI 0.1-0.3) and 17 (p=2.8x10-7, MAF cases = 0.229 vs MAF controls = 
0.3, OR 0.7, 95% CI 0.6-0.8) respectively, were associated with all-cause pneumonia. 
Conclusions: We identified host genetic variants associated with all-cause pneumonia. Further studies 
confirming this association and its biological role in pneumonia are needed. 
Clinical Trial Registration: ClinicalTrials.govN/A 
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THE ROLE OF BREAST MILK BACTERIAL COMMUNITIES AND THE METABOLOME IN SHAPING 
THE COMPOSITION OF THE INFANT GUT MICROBIOTA 
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Background: Breastfeeding contributes to shaping of the infant gut microbiome through a variety of 
mechanisms. Breast milk contains a diverse population of skin bacteria and intestinal organisms that 
directly seed the infant gut, but also contains compounds such as human milk oligosaccharides, which 
can selectively shape the growth and function of beneficial microbes.  
Methods: We used 16S rRNA gene sequencing to assess the microbiota composition in breast milk 
samples and rectovaginal swabs from 90 Gambian women, and the rectal swab samples from their 
infants at birth and at day 60 of life. After DNA extraction, 16S amplicon libraries were generated and 
sequenced. Taxonomic and functional analyses were then performed. Source tracking analysis was used 
to estimate the contribution of the breast milk microbiome to the infant gut microbiome. The breast milk 
samples also underwent metabolomic profiling using a multiplatform approach.  
Results: Bacterial communities were distinct in breast milk, maternal rectovaginal swabs and infant rectal 
swabs, differing in both composition and diversity. Overall, a greater proportion of the infant gut 
microbiome was derived from the infantôs motherôs breast milk (39.9%) than the maternal rectovaginal 
(15.1%) microbiomes. Dynamic changes in breast milk composition were characterized over the first 60 
days of lactation. Metabolites identified as altering in abundance over lactation included fucose, di- and 
triacylglycerols, and short chain fatty acids, known to be important for infant immunological, neurological, 
and gastrointestinal development, as well as being an important source of energy. 
Conclusions: The results of this study indicate that bacteria in mother's breast milk seed the infant gut 
and that distinct metabolomic profiles in milk may contribute to the development of the infant microbiome, 
underscoring the importance of breastfeeding in the development of the infant gut microbiome. 
Clinical Trial Registration: Not applicable 
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GROUP A STREPTOCOCCUS INFECTION ASSOCIATED WITH KIKUCHI DISEASE 
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Title of Case(s): Group A Streptococcus infection associated with Kikuchi disease 
Background: Kikuchi disease, or idiopathic histiocytic necrotizing lymphadenitis, is an uncommon 
condition that presents with cervical lymphadenopathy and fever, frequently in young female patients of 
East Asian origin. The pathogenesis is thought to be an immune response of CD8 cytotoxic T-
lymphocytes and histiocytes to infection, autoimmune disease, or malignancy. Several infectious triggers 
have been described. We describe patients with Kikuchi disease possibly triggered by recent 
streptococcal infection. 
Case Presentation Summary: Between September 2018 and December 2019, during a period of 
increased streptococcal infection in the UK, three teenage female patients with European and South 
Asian ancestry were diagnosed with Kikuchi disease following cervical lymph node resection. Two of 
three patients had travelled to South Asia prior to onset of symptoms. All patients presented with 
prolonged fever and cervical lymphadenopathy. Two had associated sore throat and rash. All patients 
received antibiotics without resolution of symptoms. Bacterial studies (blood, urine and throat swab 
cultures) were negative. Viral serology (cytomegalovirus, Ebstein-Barr virus, hepatitis and HIV) were 
negative, and serology for brucella, bartonella, toxoplasma was negative. Tuberculosis screen was 
negative. All had normal immunoglobulin and complement levels. Autoimmune screen was negative. 
Bone marrow aspirate and trephine did not suggest malignancy. The only positive finding in all patients 
was raised antistreptolysin-O-titre suggestive of recent group A Streptococcus infection. Symptoms in all 
patients resolved following lymph node resection.  

 
 



Learning Points/Discussion: Group A streptococcus infection may be an infectious trigger for Kikuchi 
disease in susceptible patients. Kikuchi disease often resolves with conservative management. There is 
association of autoimmune disease (systemic lupus erythematosus) and Kikuchi disease, though 
autoimmune markers for our patients were negative and their symptoms did not recur. This is the first 
case series describing group A streptococcal infection associated with Kikuchi disease. 
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LOCAL IMMUNE RESPONSES DURING LOWER RESPIRATORY TRACT INFECTIONS ARE 
SHAPED INDEPENDENTLY OF THE INFECTION-CAUSING PATHOGEN 
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Background: Lower respiratory tract infections (LRTIs) in children can be caused by several pathogens. 
However, LRTI clinical outcome is not only the result of microbial factors but environmental factors and 
the local host immune response as well. However, what determinants are most important in shaping the 
local host immune response during LRTI is unknown. We asked if the infection-causing pathogen is the 
major driver of the local immune response during LRTI. 
Methods: Within a LRTI-cohort we included children with fever >38.5°C, respiratory tract symptoms, no 
alternative infectious diagnosis and available induced sputum samples. LRTIs were attributed to specific 
pathogens using a pre-specified clinical algorithm based on microbiological and clinical data. We 
measured immune system-related proteins in induced sputum using Olinkôs proteomics panel and used 
these proteomics measurements as input for unsupervised clustering analysis. 
Results: Patients (n=37) who met inclusion criteria and had detectable protein levels of at least 20% of 
proteins in the panel were included. Hierarchical Clustering Analysis revealed three robust clusters of 
patients based on the proteomics data (Figure 1). A proteome signature consisting of 24 
cytokines/chemokines was sufficient to separate LRTI patients into one of these three patient clusters 
(Figure 2). Patient clusters did not relate to specific pathogens as attributed by the clinical algorithm. 
Furthermore, patient age and levels of systemic inflammation (i.e. CRP) were not significantly different 
between patient clusters as well. 



 

 

 
Conclusions: Our data suggest that the causative pathogen is not the major driver of the local immune 
response during LRTI. Other factors such as genetic predisposition and microbiome composition could 
play an important role. Further research should identify the mechanisms responsible for shaping imune 
responses during LRTI. 
Clinical Trial Registration: Clinical trial registration: N/A 
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HAND HYGIENE COMPLIANCE RATES IN 9 PEDIATRIC INTENSIVE CARE UNITS ACROSS 
EUROPE: RESULTS FROM THE RANIN-KIDS NETWORK 
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Background: Hand hygiene(HH) is the most effective safeguard against healthcare-associated 
infections(HAIs). It is particularly important in the pediatric intensive care unit (PICU), where young age 
and an immunocompromised status make patients particularly vulnerable to infections. Surveillance data 
on HH compliance within pediatric European hospitals are poor. Our aim was to measure the degree of 
compliance with HH practices in PICUs across Europe and identify targets for improvement. 
Methods: RANIN-KIDS(Reducing Antimicrobial use and Nosocomial INfections in KIDS) is a European 
network with the aim of achieving optical clinical outcomes among pediatric patients. This was an 
observational study carried out in 9 PICUs in 7 European countries in a 6 month-period, using WHOôs 
ñFive moments of Hand Hygieneò definitions. Observations were conducted in every unit by trained 
observers, using a data collection tool developed based on WHO guidelines. Compliance and 
appropriateness rates were defined as [(performed actions/opportunities)x100] and [(appropriately 
performed actions/performed actions)x100] respectively. 
Results: 1715 HH opportunities were observed. Across all PICUs, the median HH compliance rate was 
82.3%(IQR:71.6%-94.5%). Compliance to moment 5 was the lowest across hospitals(Table1). Stratified 
by type of professional, compliance was comparable among doctors and nurses, but lower for non-unit 
healthcare personnel(HCP) and non-HCP(Table1). ñAlcohol-based handrubò was substantially preferred 
to soap and water. Cleaning and drying technique was considered appropriate in a median of 93% of 
observations(IQR:86.4%-96.3%). 



 
 

Conclusions: The overall level of HH compliance in European PICUs is high but surveillance allowed us 
to identify targets for improvement. Moment 5 is the most frequently missed opportunity and non-
healthcare personnel show lower adherence to WHO guidelines than doctors and nurses. These results 
will be used to inform tailor-made interventions in participating units with the aim of reducing HAIs and 
MDR spreading. 
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THE IMPACT OF LOW-COST INTERVENTION BUNDLE ON INFECTION CONTROL PRACTICES 
DURING CHILDBIRTH IN RURAL HEALTH FACILITIES IN ZAMBIA 
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Background: In low- and middle-income countries, postpartum maternal and neonatal infections 
continue to be important causes of morbidity and mortality. These risks are amplified in community 
healthcare sites, where a large disparity in resources exists compared to tertiary care hospitals. 
Interventions at the primary care level are crucial in bridging this gap. 
Methods: A quasi-experimental study was conducted at five rural health facilities in Southern Province of 
Zambia from December 2018 to August 2019. Data collection occurred before and after 3 months of 
interventions, including infection prevention and control (IPC) education, alcohol hand rub provision, and 
SMS reminders. Infection Control Assessment Tool (ICAT), a survey completed by the in-charge nurse, 
was used to assess the health facilityôs comprehensive IPC measures. Logbook was reviewed for pre- 
and post-intervention rates of maternal and newborn infections, complications, and hospital outcomes 
including mortality and transfers. 
Results: Wilcoxon paired signed rank test showed the mean ICAT score was 69.4/140 and 77.2/140 at 
pre- and post-intervention (p=0.23). ICAT scores for the hand hygiene module (p=0.04) and labor and 
delivery practices (p=0.06) showed improvements. There were no significant changes on modules on 
facility, general IPC program or practices, or postpartum care. Logbook review of 654 mothers and 655 
newborns showed one case of newborn fever. Logistic regression showed no significant change in 
newborn outcomes, while there was a post-intervention reduction in maternal transfers due to 
complications (p=0.04). 
Conclusions: Low-cost intervention bundle can improve aspects of IPC at rural health facilities in 
Zambia, although systematic and behavioral improvements may require further interventions. Rates of 
newborn and maternal infection in community settings were low, but charting practices were inconsistent. 
Higher quality routine health center data would assist in studying newborn and maternal health. 
Clinical Trial Registration: Clinical trial registration: ClinicalTrials.gov NCT03809741 
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PHARYNGEAL CARRIAGE RATES OF NEISSERIA MENINGITIDIS IN HEALTH CARE 
PROFESSIONALS AT A TERTIARY UNIVERSITY PAEDIATRIC HOSPITAL 
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Background: Pharyngeal carriage is the reservoir for Neisseria meningitidis in the population and the first 
step in disease transmission. Especially in young infants and adolescents, N. meningitidis can cause 
serious invasive infection with high fatality rates and high rates of long-term sequelae among survivors. 
Aim of this study was to determine N. meningitidis colonization rates and serogroup distribution of carried 
meningococcal isolates in asymptomatic health care professionals at a tertiary university paediatric 
hospital. Furthermore, we sought to identify risk factors for carriage.  
Methods: This cross-sectional meningococcal carriage survey was conducted between April and October 
2018 at the Department of Paediatrics and Adolescent Medicine at the Medical University of Vienna. 
Individuals working as nurses, paediatricians or medical students were enrolled. Oropharyngeal swabs 
were directly plated onto selective agar plates and conventional culture was used for bacterial 
identification. Meningococcal isolates were further characterized using whole genome sequencing. 
Results: A total of 437 oropharyngeal specimens were collected. The median age of participants was 33 
(IQR 17) and 85.6% (374/437) of the study population were female. Overall meningococcal carriage 
prevalence was 1.14% (5/437), with 0.7% (3/437) for capsular genotype B, and 0.5% (2/437) for capsular 
genotype W. Mean age of carriers was significantly lower than of non-carriers (24.2 vs. 35.8; p = 0.004). 
The highest carriage rate of 4.4% (4/91) was found in the age group 18-25. Carriage was negatively 
associated with age and timespan working in paediatrics. 
Conclusions: This is the first study evaluating the prevalence of Neisseria meningitidis carriage in health 
care professionals working in Paediatrics and Adolescent Medicine. Carriage was in general lower than 
expected for all age groups, implicating a low risk of horizontal meningococcal transmission via this 
population. 
Clinical Trial Registration: not available 
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MOLECULAR EPIDEMIOLOGY OF METHICILLIN-SENSITIVE STAPHYLOCOCCUS AUREUS IN 
NEONATAL INTENSIVE CARE UNIT 
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Background: Staphylococcus aureus is one of the major causes of neonatal infections. Methicillin-
resistant Staphylococcus aureus (MRSA), a hospital environmental bacterium, has been declining in the 
neonatal intensive care unit (NICU) due to the spread of infection control. On the other hand, methicillin-
sensitive Staphylococcus aureus (MSSA) is still detected in a certain number from blood culture. We 
evaluated the epidemiological factor of MSSA in NICU for controlling MSSA infection in NICU. 
Methods: We collected nasal vestibule swabs and isolated S.aureus from patients, their parents, and 
healthcare workers in the NICU at our hospital from October 2018 to March 2019. Whole-genome 
sequencing (WGS) was performed on MSSA isolates from patients and their parents. Healthcare workersô 
isolates were identified by PCR-based ORF Typing (POT), along with WGS for some isolates. Multi-locus 
sequence typing, spa typing, and single-nucleotide polymorphism analysis were performed. 
Results: Sixteen of 89 sampled neonates were MSSA positive. There were 52 families that could sample 
both neonates and parents, and the parental MSSA carriage rate was 24%. Of these, three families had 
MSSA in both patient and either parent. Only one out of these three groups were identified homology in 
WGS. Thirty-five of 97 sampled healthcare workers were MSSA carriers. Four neonate isolates showed 
homology with those from healthcare workers. In addition, three neonate groups had the same strain, one 
of which was twins. 
Conclusions: The MSSA transmission pathway of neonates has the same horizontal transmission as 
MRSA, but it has been suggested that the colonization of healthcare workers may be one of the important 
acquisition pathways. Control of S. aureus in the NICU needs to consider not only infection control that 
suppresses horizontal transmission among patients, but also surveillance and carrier measures for 
healthcare workers. 
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EXPERIMENTAL EVIDENCE OF THE EFFECT OF SCHOOL GATHERING INTERVENTIONS ON THE 
DYNAMICS OF DENGUE EPIDEMICS 
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Background: Dengue fever is an important vector-transmitted disease worldwide. By controlling 
mosquitoesô breeding places, this study aims to analyze the effect of reducing transmission in elementary 
schools (grades 1ï9) on the dynamics of the epidemic at a regional level. Dengue virus transmission 
occurs within the community or schools, and there is evidence that transmission in schools plays an 
important role in the progression of dengue epidemics. In Mexico, elementary schools are left unattended 
for almost two months during the summer break; many of them become a suitable environment for 
mosquitoes. After the break, students return to classes (25% of the population in Mexico). Thus, a great 
deal of the population suddenly increases their exposure to the vector.  
Methods: We implemented a massive campaign in a region of México (Colima state, 5,191 km2, 
population 568,000) focused on training janitors to locate and avoid mosquitoesô breeding places, the 
objective being to maintain elementary schools free of mosquitoes. Colima is one of the states with a 
higher dengue incidence in Mexico. We implemented a special statewide campaign before the beginning 
of classes, in 482 schools with 75,000 students (average school size 120+-131). There were a total of 
1,284 attendees at the meetings that included personnel from 91% of schools in the state of Colima, 
including public and private schools.  
Results: We observed a 45% reduction in dengue incidence compared to the previous year. In contrast, 
the rest of Mexico observed an 81% increase in incidence on average. 



 
 

Conclusions: We conclude that the described intervention gave empirical evidence to avoid dengue 
transmission in elementary schools. Costs associated with campaigns focusing on cleaning schools are 
meager, and results seem to be promising. Nevertheless, more controlled studies are needed worldwide. 
Clinical Trial Registration: No Clinical trial registration needed. 
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THE KNOWN CHALLENGES AND HIDDEN COSTS OF VANCOMYCIN USE DURING THE 
TREATMENT OF METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS BACTEREMIA IN 
CHILDREN WITH ACUTE HEMATOGENOUS OSTEOMYELITIS 

L. Copley1, P. Sue2, K. Patel3 
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Background: Slow bactericidal activity, limited bone penetration, and potential for nephrotoxicity raise 
concerns about continued use of vancomycin as first-line therapy for acute osteomyelitis with concurrent 
MRSA bacteremia. This audit explores the effort and resources devoted to the use of vancomycin in this 
setting and evaluates the utility of AUC/MIC calculation to modify future dosing strategies including 
loading with 30 mg/kg. 
Methods: Children with osteomyelitis and concurrent MRSA bacteremia from 2009-2018, who were 
treated with a sufficient duration of vancomycin to evaluate serum trough and AUC/MIC were 
retrospectively studied. Data collected: antibiotic susceptibilities; duration of bacteremia; number of 
dose/interval changes; vancomycin trough and creatinine levels; rate of achieving therapeutic trough and 
AUC/MIC > 400; rate of acute kidney injury; length of stay. 
Results: 85 children with MRSA osteomyelitis had bacteremia for 4.1 days on average. Target trough 
(15-20 µg/mL) was achieved in 59 (69.4%) children within 4.9 days. There were 231 dose/interval 
adjustments, 918 serum creatinine levels, and 648 vancomycin troughs obtained. Ten children (11.8%) 
experienced AKI with LOS 25.8 days compared to 14.9 days in children without AKI. AUC/MIC was > 400 
for 62 (72.9%) children while trough was therapeutic in only 12 (14.1%) children. Loading with 30 mg/kg 
produced higher AUC/MIC (668.0 vs.520.8) and trough (11.1 vs. 9.1 µg/mL) without AKI.  
Conclusions: This study illustrates the resources devoted to vancomycin use in children with 
osteomyelitis and concurrent bacteremia. The challenges and hidden costs raise consideration about 
alternative antibiotic therapy strategies in this setting. If vancomycin is utilized, a deliberate approach 
should be taken to mitigate risk of AKI, including AUC/MIC ratio calculation, commitment to 30 mg/kg 
loading dose, and limiting concurrent use of other nephrotoxic agents, including contrast, loop diuretics, 
aminoglycosides, and NSAIDs. 
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NO SYSTEMIC PROTECTION AFTER VACCINATION WITH MENB-4C IN PATIENTS TREATED WITH 
ECULIZUMAB FOR ATYPICAL HEMOLYTIC UREMIC SYNDROME. 

B. Van Den Broek1,2, K. Wijnsma3, R. Bouwmeester3, N. Van Der Kar3, R. De Groot1, M. Van Der Flier4, J. 
Langereis1 
1Radboud University Medical Center, Section Paediatric Diseases - Laboratory Medicine, Nijmegen, 
Netherlands, 2Radboud University Medical Center, Radboud Center For Infectious Diseases, Nijmegen, 
Netherlands, 3Amalia Children's Hospital, Radboud Institute for Molecular Life Sciences, Radboud 
University Medical Center, Department Of Pediatric Nephrology, Nijmegen, Netherlands, 4Wilhelmina 
Children's Hospital, University Medical Center Utrecht, Pediatric Infectious Diseases And Immunology, 
Utrecht, Netherlands 

Background: Atypical hemolytic-uremic syndrome (aHUS) consists of microangiopathic hemolytic 
anemia, thrombocytopenia and renal failure. aHUS is induced by uncontrolled complement activation and 
limited treatment options were at hand until the introduction of Eculizumab. Eculizumab is a complement 
C5 inhibitor that prevents formation of the membrane attack complex, but increases the risk for 
Meningococcal infections. Therefore, vaccination with the tetravalent vaccine against Meningococcal 
serogroup A, C, W-135, Y and MenB-4C is mandatory. In this study we investigated whether pediatric 
aHUS patients treated with Eculizumab show increased protection in a serum and whole blood killing 
assay after MenB-4C vaccination. 
Methods: Neisseria meningitidis serogroup B (MenB) was incubated for 30 min with pre- and post- 
vaccination serum from 5 aHUS patients and binding of IgG, complement C3 and C5b-9 were determined 
using flowcytometry. Serum killing experiments were performed by incubating MenB for 30 min with 
autologous pre- and post- vaccination serum. Whole blood killing experiments were performed similarly, 
except MenB was incubated with serum in serum depleted whole blood from a heathy donors. 
Results: Increased IgG and complement C3 binding to the Meningococcal surface was observed with 
serum post-MenB-4C vaccination. No complement C5b-9 binding to the Meningococcal surface was 
detected, which corresponded to a failure to kill the bacteria in a serum killing assay. In contrast to 
previous results in patients with complement deficiencies, no MenB-4C-vaccine induced increase in 
whole blood killing was observed in aHUS patients using Eculizumab. 
Conclusions: Despite an MenB-4C-induced increase in IgG and complement C3 binding to the 
Meningococcal surface, there was no increase in complement or whole blood mediated killing. 
Suggesting that Eculizumab eliminates complement- as well as opsonophagocytosis-mediated killing of 
MenB in MenB-4C vaccinated aHUS patients. 
Clinical Trial Registration: Not Applicable 
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IMMUNOLOGICAL STATUS AGAINST VACCINE-PREVENTABLE DISEASES IN CHILDREN WITH 
POLYARTICULAR-JIA ON ANTI-IL-6 TREATMENT - A CROSS SECTIONAL DESCRIPTIVE STUDY 

S. Papailiou, G. Vartzelis, F.-E. Dasoula, O. Vougiouka, A. Garoufi, M. Tsolia, D. Maritsi 
P.&A.Kyriakou Children's Hospital, Second Department Of Paediatrics, National And Kapodistrian 
University Of Athens, Athens, Greece 

Background: Novel treatments have revolutionized the care and outcome of patients with JIA. DMARDs 
manage to control this disease, however data regarding response and long-term immunological memory 
to specific vaccines are lacking. Patients with rheumatic diseases are susceptible to infections due to their 
defective immune system and the immunosuppressive treatment received. We aimed at a comprehensive 
assessment of how anti-IL6 therapy may interfere with vaccine-specific-IgG titers in children with poly-
articular JIA, by evaluating the persistence of specific-IgG levels during anti-IL6 treatment. 
Methods: Monocentric cross-sectional controlled study was held over a period of three years, comprising 
23 patients and 35 matched controls. All participants had completed their vaccination scheme. There 
were specific exclusion criteria set. Seroprotection rates as well as measles, rubella, tetanus, hepatitis B 
(HBV) and Hemophilus (Hib) specific-IgG titers were measured by ELISA and were expressed as 
Geometric mean Concentrations (GMCôs). 
Results: The two groups had similar demographic characteristics, vaccination history and immunization 
status. Seroprotection rates for HBV, measles and Hib were similar between the two groups. However, 
seroprotection rates were lower in the poly-JIA group for tetanus and rubella compared to the control 
group (p<0.05). Moreover, tetanus and measles GMCs were significantly lower in the poly-JIA compared 
to the control group (p<0.05). The same was also evident for rubella to a more pronounced degree 
(p<0.01). 
Conclusions: Children with poly-JIA who received anti-IL6 (tocilizumab) treatment appeared to have 
lower tetanus, measles and rubella specific-IgG titers. Further studies are required to address the 
question of long-term immunity conveyed by immunizations given at an early stage in children with 
rheumatic diseases on biologics, while proposing perfunctory studies to evaluate the effect of JIA and its 
associated treatment on lymphocyte óbehaviorô and function.  
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THE EFFECT OF VARYING REFERENCE VALUES ON THE PREVALENCE RATE OF IGA 
DEFICIENCY IN YOUNG CHILDREN WITH RECURRENT RESPIRATORY TRACT INFECTIONS 
COMPARED WITH CONTROLS 

M. Koenen1, L. Verhagen2, J. Van Montfrans2, M. Bosma3, T. Van Holten3, U. Roorda4, F. Wopereis5, D. 
Bogaert2,6, E. Van Der Vries7, A. Roos8, W. Balemans9, M. Boes2, E. Sanders10 
1UMC Utrecht, Center Of Translational Immunology, EA Utrecht, Netherlands, 2Wilhelmina Childrenôs 
Hospital/University Medical Center Utrecht, Department Of Paediatric Immunology And Infectious 
Diseases, Utrecht, Netherlands, 3St. Antonius Hospital, Department Of Clinical Chemistry, Nieuwegein, 
Netherlands, 4UMC Utrecht, Innovative Medicines Initiative, Utrecht, Netherlands, 5SBOH, Department Of 
General Practise, Utrecht, Netherlands, 6University of Edinburgh, Medical Research Council And 
University Of Edinburgh Centre For Inflammation Research, Edinburgh, United Kingdom, 7GD Animal 
Health, Virology, Deventer, Netherlands, 8St. Antonius Hospital, Department Of Medical Microbiology And 
Immunology, Nieuwegein, Netherlands, 9St. Antonius Hospital, Department Of Pediatrics, Nieuwegein, 
Netherlands, 10National Institute of Public Health and the Environment, Centre For Infectious Disease 
Control, Bilthoven, Netherlands 

Background: Recurrent respiratory tract infections (rRTIs) have considerable impact on health in young 
children and can lead to failure to thrive, developmental delays and pulmonary damage. IgA deficiency is 
the most common immunodeficiency in children with rRTIs, with prevalence rates in published cohorts 
between 1:4 and 1:65. However, the clinical relevance of prevalence studies is hampered by the lack of 
control groups and use of different reference values to define IgA deficiency. 
Methods: In this case-control study we compare prevalence rates of IgA deficiency in Dutch children <7 
years with rRTIs (n=426) and in controls (n=227) in whom IgA was determined for celiac disease 
screening. Children with confirmed celiac disease, underlying systemic diseases or immune disorders 
other than IgA deficiency were excluded. IgA deficiency was defined as an IgA concentration below the 
lower limit of the age-normalized reference interval based on several published reference values: 
Sanquin, Mayo clinic and CALIPER study. 
Results: Both in children suffering from rRTIs and in controls prevalence rates of IgA deficiency differ 
greatly depending on which reference values are used (1.9%-9.2% and 2.2%-11.0%, respectively, see 
Figure). In multivariable analysis we observed trends towards higher OR for IgA deficiency in children 
suffering from rRTIs compared to controls for two of the reference values used (OR 1.69, p=0.07; OR 
2.70, p=0.09; OR 1.50, p=0.28, see Figure). 



 
 

Conclusions: Widely ranging published IgA reference values in literature, even when similar analysis 
methods are used, lead to large differences in prevalence rates. The lack of harmonization for IgA 
reference values in children complicates the proper comparison and interpretation of studies into the 
clinical relevance of IgA deficiency as well as the development of management guidelines for IgA 
deficient children suffering from recurrent infections. 
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IDENTIFICATION OF NEW MUTATIONS IN PAEDIATRIC PATIENTS WITH MYCOBACTERIAL 
INFECTION 

A. Varzari1,2, I. Deyneko3, V. Cebotari4, G. Hoffmann Bruun5, M. Dembic5,6, W. Hofmann7, S. Ginda8, B. 
Andresen5, T. Illig2,7 
1Chiril Draganiuc Institute of Phthisiopneumology, Laboratory Of Human Genetics, Kishinev, Moldova, 
2Hannover Medical School, Hannover Unified Biobank, Hannover, Germany, 3Russian Academy of 
Sciences, Timiryazev Institute Of Plant Physiology, Moscow, Russian Federation, 4Municipal Hospital of 
Phthisiopneumology, Department Of Paediatrics, Kishinev, Moldova, 5University of Southern Denmark, 
Department Of Biochemistry And Molecular Biology And The Villum Center For Bioanalytical Sciences, 
Odense M, Denmark, 6University of Southern Denmark, Odense University Hospital, Odense C, 
Denmark, 7Hannover Medical School, Department Of Human Genetics, Hannover, Germany, 8Chiril 
Draganiuc Institute of Phthisiopneumology, Laboratory Of Immunology, Kishinev, Moldova 

Background: Mycobacterial infections are important causes of morbidity and mortality among children. 
Rare monogenic inborn errors of immunity were found to predispose to mycobacterial disease. The aim of 
this study was to identify genetic variants that confer susceptibility to mycobacterial disease in Moldavian 
children. 
Methods: Whole exome sequencing (trio-based and candidate-gene approaches) was conducted in nine 
patients with mycobacterioses (eight with severe BCG complications and one with generalized 
tuberculosis) suspected for Mendelian Susceptibility to Mycobacterial Disease (MSMD). cDNA analysis 
was applied to validate the effect of mutations on pre-mRNA splicing in two patients. 
Results: 11 heterozygous variants in 7 MSMD-associated genes (STAT1, IFNGR1, IL23R, JAK1, TYK2, 
IL12B, and IL12RB1) were identified via candidate gene approach. Genes STAT1, IFNGR1 and IL12B 
were of particular interest, since STAT1 and IFNGR1 are responsible for autosomal dominant MSMD and 
IL12B comprises two novel mutations (c.877A>G (p.Lys293Glu) and c.89-14T>C) in a compound 
heterozygous state. The missense mutation c.40G>A (p.Val14Met) in IFNGR1 is a known variant with 
partial or complete IFNGR1 deficiency. The variant c.373-2A>C in STAT1 is a novel splice site mutation; 
cDNA analysis demonstrated that c.373-2A>C activates a cryptic splice site leading to skipping of the 
exon and partial intron retention in a patient with disseminated tuberculosis. In addition, 22 disease-
associated variants in 14 presumed causative genes, including compound heterozygous variants in 
GBP2, TTN (two patients), GAL3ST2, HMCN1, ZCWPW1 and LRP1B, de novo variants in PPP1R9B and 
HEATR3, X-linked recessive variants in SRPX2, RBMXL3, H2BFM and KDM6A, and homozygous 
recessive variants in SIGLEC6 and IFNW were identified by trio-based analysis. 
Conclusions: Our findings expand the spectrum of genetic variation possibly predisposing to 
mycobacterial infections in children. Funding Alexander von Humboldt Foundation and Hanover Unified 
Biobank. 
Clinical Trial Registration: (Please input N/A if not registered) 
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LONGITUDINAL STUDY OF ANTIFUNGAL CONSUMPTION IN PEDIATRIC AND NEONATAL 
PATIENTS 

E. Chorafa1, V. Potoupni1, V. Komatsiouli1, G. Koudounas1, E.-I. Christou2, E. Roilides1, E. Iosifidis1 
1Aristotle university, Hippokration hospital, Infectious Diseases Unit, 3rd Pediatric Department,, 
Thessaloniki, Greece, 2Hippokration hospital, Pharmacy Department, Thessaloniki, Greece 

Background: Antifungal drug consumption has increased due to the recent increase of patients at risk for 
invasive fungal infections. Data on overuse of antifungal agents in children are limited both at national 
and European level. The aim of the study is to assess the pattern and time trends of antifungal 
consumption in pediatric and neonatal departments of a tertiary care level hospital. 
Methods: A retrospective study was conducted in a pediatric intensive care unit (PICU), a neonatal 
intensive care unit (NICU), a pediatric hematology/oncology department (PONC), a pediatric surgery and 
two general pediatric departments, located in a single hospital. Data on antifungal consumption from 2010 
to 2019 were obtained from the hospital pharmacy and expressed as defined daily doses per 100 bed-
days (DDD/100BD) according to World Health Organization. 
Results: Median total antifungal consumption exhibited a trend from 104.1 to 131DDD/100BD (p=0.1). 
Amphotericin B was the most commonly prescribed antifungal agent (45%) throughout study period and 
in all pediatric departments except PONC. The second most common antifungal used was voriconazole, 
whose consumption ranged from 21.8 to 40.8DDD/100BD and was mainly used in PONC. Consumption 
of both fluconazole and micafungin had a significant increase from 8.0 to 14.9DDD/100BD (p=0.004) and 
from 0.2 to 24.3DDD/100BD (p=0.02), respectively(fig.1). The highest antifungal use was found in PONC, 
followed by PICU and NICU.  

 
 



Conclusions: Longitudinal analysis of antifungal consumption in pediatric and neonatal patients using 
the Daily Defined Dose methodology was feasible. Majority of antifungal agents were prescribed to 
pediatric oncology and critically ill neonates and children as expected. Recording the pattern and trends 
of antifungal use can contribute in identifying potential targets in order to improve their appropriate use in 
pediatric and neonatal population.  
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MATERNAL FACTORS PREDICT THE ASSOCIATION BETWEEN OBESITY AND ANTIBIOTICS IN 
YOUNG CHILDREN 

Z. Taylor1,2, R. Cooper1, A. Geiseler2, J. Lin3 
1Southern California Permanente Med Group, Pediatrics, Los Angeles, United States of America, 2Kaiser 
- Southern California Permenente Med Group, Pediatrics, Los Angeles, United States of America, 3Kaiser 
Permanente, Office Of Research And Evaluation, Los Angeles, United States of America 

Background: Early antibiotic exposure is associated with childhood obesity. When untreated infections 
are accounted for, early infections predict subsequent obesity, and antibiotic exposure in later infancy (>6 
months of age) is no longer associated. However, antibiotic exposure in early infancy (<6 months) 
remains associated with later childhood obesity. We surveyed a birth cohort in Southern California Kaiser 
Hospitals (SCAL) to assess this association. 
Methods: Among SCAL children born between 2008 - 2012, term infants with 2 years of follow-up and a 
body-mass-index (BMI) measurement at 48 - 59 months were studied. Gender, method of delivery; 
maternal BMI; timing and number of antibiotic exposures by 2 years of life; and BMI at age 48-59 months 
were recorded. Maternal and infant predictors of later elevated BMI (>95%ile) were assessed by multi-
variable analysis. 
Results: In this cohort of 66 735 infants, most (64%) received antibiotics by age 2 years. In multi-variable 
analysis, maternal obesity was a strong predictor of childhood obesity (hazard ratio (HR) = 2.74; 95% 
confidence interval 2.47 - 3.04). Very early antibiotic exposure (ie, <6 months) predicted later obesity in 
children of non-obese mothers (HR = 1.15; 1.07-1.24), but among children of obese mothers, the 
opposite trend was seen, with very early use of antibiotics associated with a decrease in subsequent 
obesity (HR=0.90; 0.79-1.03). 



 
 

Conclusions: As in previous studies, the risk of childhood obesity was higher after very early antibiotic 
exposure in our population, but this increased risk is mitigated by the mother's obesity status. While 
children of obese mothers are at high risk of obesity in general, this risk may be lower in those exposed to 
very early antibiotics. The reasons for this disparity should be the subject of further study. 
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STRONG DOWNWARD TREND OF OUTPATIENT ANTIBIOTIC PRESCRIPTIONS IN GERMAN 
CHILDREN AND ADOLESCENTS IN THE YEARS 2010 TO 2018 

J. Holstiege1, M. Schulz2, M. Akmatov1, A. Steffen1, J. Bätzing1 
1Central Research Institute of Ambulatory Health Care in Germany (ZI), Department Of Epidemiology And 
Health Care Atlas, Berlin, Germany, 2Central Research Institute of Ambulatory Health Care in Germany 
(ZI), Central Research Institute Of Ambulatory Health Care In Germany (zi), Berlin, Germany 

Background: A former study reported higher prescribing of systemic antibiotics in German paediatric 
outpatients compared to their Dutch, Danish and British peers in the years 2005-2008. This population-
based retrospective study aimed to assess recent trends of antibiotic prescribing in German children and 
adolescents. 
Methods: This study was conducted as sequential annual cross-sectional analyses based on a full 
sample of outpatient prescription claims of the German Statutory Health Insurance. All statutory health 
insured German children and adolescents aged 0-14 years (n=9,389,183 in 2018) were included, 
covering 83% of the German paediatric population. Annual antibiotic prescription rates (2010ï2018) were 
calculated per 1,000 persons for the age groups 0ï1, 2ï5, 6ï9 and 10ï14 years. Poisson regression was 
employed to estimate trends of prescription rates. 
Results: Over the course of the study the age-standardized antibiotic prescription rate fell from 746 
prescriptions per 1,000 persons in 2010 to 428 in 2018 (-43%, p<0.001). Decrease was most marked in 
the age groups 0ï1 year (ī50%) and 2ï5 years (ī44%). In 2018, use was highest in the age group 2-5 
years, amounting to 683 prescriptions per 1,000 persons (0ï1 year: 320, 6ï9 years: 417, 10ï14 years: 
273). Prescription rates varied by a factor of 1.9 between federal states. Overall, 32% of prescribed 
antibiotics were cephalosporins (2nd and 3rd generation). 
Conclusions: Considerable reductions of paediatric antibiotic use indicate a change towards more 
judicious prescribing habits. In contradiction to recommendations by German practice guidelines, high 
use of 2nd and 3rd generation cephalosporins suggests frequent first-line prescribing of these antibiotics 
for common childhood infections. Substantial spatial variations of paediatric antibiotic prescribing indicate 
the need for regionally targeted interventions. 
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CANDIDA AND VANCOMYCIN RESISTANT ENTEROCOCCUS COLONISATION IN SEPTIC 
NEONATES ON VANCOMYCIN TREATMENT 

L. Hill1, F. Shahed1, J. Luque Solano1, T. Planche2, P. Heath1, M. Sharland1, M. Turner3, I. Lutsar4, E. 
Roilides5, J. Lindsay1 
1St George's, University of London, Institute For Infection And Immunity, London, United Kingdom, 
2Southwest London Pathology, Department Of Medical Microbiology, London, United Kingdom, 
3University of Liverpool, Institute For Translational Medicine, Liverpool, United Kingdom, 4University of 
Tartu, Faculty Of Medicine, Institute Of Biomedicine And Translational Medicine, Tartu, Estonia, 5Aristotle 
University, Hippokration Hospital, Infectious Diseases Unit, 3rd Pediatric Department,, Thessaloniki, 
Greece 

Background: Antibiotic exposure interferes with normal flora leading to colonisation with resistant 
organisms. Data on vancomycin resistant enterococcus (VRE) and candida colonisation in neonates are 
sparse, often limited to single-centre studies. Colonisation is linked with invasive infection, with 
associated morbidity/mortality. Preliminary colonisation data are presented from septic infants recruited to 
the NeoVanc trial (www.neovanc.org) from 14 NICUs in Estonia, Greece, Italy, Spain and UK. 
Methods: Stool/rectal, axilla and nasal swabs were collected at Day 0(D0ïinitiation of vancomycin), end 
of vancomycin therapy(EVT), short-term follow-up(STFU). Samples were plated onto selective agar to 
screen for VRE/candida. Morphologically different colonies were purityïplated and species identified 
using MALDIïTOF. Vancomycin susceptibility testing was performed to confirm VRE. 
Results: Data are available for 1667 samples from 215 infants. 115/215(53.5%) were male; median PMA 
was 32(IQR 29ï37) weeks. 8/215(3.7%) infants were colonised with VRE (all Enterococcus faecium) at 
Ó1 timepoint. Median PMA 36(IQR 35ï39) weeks. 4/8(50%) infants acquired VRE colonisation 
during/after vancomycin treatment. 6/7(85.7%) infants were colonised at STFU. VRE colonised infants 
were from 3 sites (2 Greek; 1 Italian); prevalence was 12.5ï25% at these sites. 57/215(26.5%) were 
colonised with Candida spp. at Ó1 timepoint. Median PMA 32(IQR 29ï36) weeks. 21/57(33.3%) infants 
became colonised during/after vancomycin therapy. Colonisation with Candida albicans (30/57) was most 
common followed by Candida parapsilosis (22/57). 12/21(57.1%) acquisitions were nonïC. albicans 
species. 13/57 infants acquired candida between D0 and EVT; 18/57 colonised at D0 lost this by EVT. 
32/57(56.1%) were colonised at STFU. 
Conclusions: VRE colonisation was infrequent in this neonatal population, occurring in older babies and 
then persisting. Candida colonisation was more prevalent and intermittent. Candida attained after D0 was 
more common with nonïC. albicans species; likely acquired from the NICU environment. On behalf of 
NeoVanc Consortium 
Clinical Trial Registration: ClinicalTrials.gov NCT02790996  
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SURGICAL ANTIBIOTIC PROPHYLAXIS PRACTICES ȽɁ CHILDREN AMONG 10 EUROPEAN 
COUNTRIES. A RANIN-KIDS STUDY 

I. Kopsidas1,2, A. Brett3, D. Dona'4, M. Romanengo5, I. Buffoni5, D. Blázquez-Gamero6, G. Lembo6, J. 
Saavedra-Lozano7, D. Aguilera-Alonso7, M. Koliou8, M. Shalarou9, M. De Luca10, S. Pipino10, A.-L. 
Viltrop11, I. Lutsar12, O. Neth13, W. Goycochea13, A. Oletto1, M. Koniordou1,2, T. Zaoutis1,2, N. Spyridis14 
1Penta Foundation, Penta, Padua, Italy, 2Center for Clinical Epidemiology and Outcomes, Cleo, Athens, 
Greece, 3Hospital Pediátrico, Centro Hospitalar e Universitário de Coimbra, Unidade De Infeciologia E 
Serviço De Urgência, coimbra, Portugal, 4Department of Womenôs and Childrenôs Health, Division Of 
Pediatric Infectious Diseases, Padova, Italy, 5IRCCS Giannina Gaslini Institute,, Acute Pediatrics And 
Accident And Emergency Department, Genova, Italy, 6Hospital Universitario 12 de Octubre, Pediatric 
Infectious Diseases Department, Madrid, Spain, 7Hospital Universitario Gregorio Marañón, Pediatric 
Infectious Diseases Unit., Madrid, Spain, 8Archbishop Makarios Hospital, Pediatrics, nicosia, Cyprus, 
9Archbishop Makarios Hospital, Pediatric Surgery, nicosia, Cyprus, 10Bambino Gesù Children's Hospital, 
Immunology And Infectious Diseases Unit, Rome, Italy, 11Tartu University Hospital, Children's Clinic, 
Tartu, Estonia, 12Tartu University Hospital, Medical Microbiology And Virology, Tartu, Estonia, 13Hospital 
Universitario Virgen del Rocio (HUVR), Instituto de Biomedicina de Sevilla (IBIS), Paediatric Infectious 
Diseases, Rheumatology And Immunology, Sevilla, Spain, 14P.&A.Kyriakou Children's Hospital, Pediatric 
Infectious Diseases Unit,second Department Of Paediatrics, National And Kapodistrian University Of 
Athens, Athens, Greece 

Background: Surgical Antibiotic prophylaxis (SAP) decreases the incidence of surgery-associated 
infection, but inappropriate antibiotic use is frequently documented. The WHOôs 2018 Guidelines 
recommend for SAP prior to surgical incision and against SAP prolongation after completion of the 
operation. The aim of this study was to describe SAP practices in children across European hospitals and 
to identify possible targets for improvement. 
Methods: A prospective observational study was conducted among 10 hospitals in 6 countries from the 
RANIN-KIDS Network (Reducing Antimicrobial use and Nosocomial INfections in KIDS). Data collected 
on 50 consecutive operations per hospital included the type of procedure, wound-class classification, 
choice of antibiotic, timing of administration related to surgical incision and its duration. Data on clean and 
clean-contaminated operations were analyzed. 
Results: 582 operations were recorded; 482 were clean or clean-contaminated. Antibiotics were 
administered in 312(65%) cases. In 6/10 hospitals SAP was mostly given at the operating room (OR), 
right before the incision. In 1 hospital more than half of antibiotics were administrated at the OR after the 
incision. 5/10 hospitals reported cases of SAP given only after the end of the operation. Administration of 
antibiotics after the operation showed great variability among hospitals [median 69% (IQR:50-83.3%)] 
with high percentages even past 24 hours [median:31.3%(IQR: 27.9-61.0%)] and SAP as commonest 
reason given(Table1). 



 
 

Conclusions: We report significant variability in the practices of SAP in pediatric patients undergoing 
clean and clean-contaminated operations both in terms of the time of administration and duration. These 
preliminary data will be used as a guide for tailor-made interventions in each hospital. 
 



O067 / #1714 

CLINICAL TRACK 
ORAL PRESENTATIONS 4: ANTIBIOTIC EXPOSURE/DATABASE 
10-28-2020 9:30 AM - 10:30 AM 

DOSE-DEPENDENT INCREASE IN RISK OF OFFSPRING EAR NOSE AND THROAT PROCEDURES 
FOLLOWING IN UTERO ANTIBIOTIC EXPOSURE: A DATA LINKAGE STUDY OF THE NORWEGIAN 
POPULATION 

C. Lovern1, D. Burgner2, S. Håberg3, M. Magnus4, J. Eden Miller1 
1Murdoch Childrenôs Research Institute, Spin, Melbourne, Australia, 
2https://www.mcri.edu.au/?gclid=EAIaIQobChMI2f-
f8PbN4gIVCc93Ch0MhADsEAAYASAAEgLhhvD_BwE, Spin, Parkville, Australia, 3Norwegian Institute of 
Public Health, Centre For Fertility And Health, Oslo, Norway, 4University of Bristol, Mrc Integrative 
Epidemiology Unit, Bristol, United Kingdom 

Background: Pregnancy antibiotic exposure increases the risk of offspring hospitalisation with upper and 
lower respiratory tract infections, but whether there are similar associations for commoner, less severe 
infections is unknown. We used linked population data from Norway to investigate the relationship 
between pregnancy antibiotic exposure and offspring risk of ear, nose and throat (ENT) procedures, 
which reflect previous recurrent mild infections. 
Methods: All live-born, singleton births between 2008 and 2018 were identified from national registries. 
Antibiotic exposure during pregnancy was defined from the prescription database. ENT procedures in the 
child before age 10 years were identified by procedural codes. Exposure and risk of first ENT procedure 
were analysed in Cox proportional hazard models (covariates in Table). We evaluated the timing and 
number of prescribed antibiotics and performed a sensitivity analysis in a pre-specified sub-population; 
healthy mothers, no pregnancy complications, vaginal birth and normal birth parameters. 
Results: Of 538,028 included children, 151,363 (28%) were exposed to antibiotics prenatally and 48,556 
(9%) underwent a procedure. Exposure was associated with increased risk of ENT procedures (hazard 
ratio, HR 1.27, 95% CI 1.25-1.30) in a dose-dependent manner. Caesarean section was associated with 
increased risk of procedures compared to vaginal delivery (HR 1.17, 95% CI 1.14-1.20). Pregnancy 
antibiotics and mode of birth did not show an interaction effect. Estimates from the sub-population 
sensitivity analysis were comparable.



 
 

Conclusions: Antibiotic exposure during pregnancy is associated with increased risk of ENT operations 
in childhood, which may be indicative of heightened susceptibility to recurrent early life infections. These 
findings are relevant for antibiotic prescribing and stewardship in pregnancy. A possible contributory 
mechanism to this increased risk is disruption of the postnatal microbiome by antibiotics in pregnancy, 
with concomitant effects on early immune development. 
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AGE-DEPENDENT SENSORY IMPAIRMENT IN COVID-19 INFECTION AND ITS CORRELATION 
WITH ACE2 EXPRESSION 

I. Somekh1, H. Yakub Hanna2, E. Heller3, H. Bibi2, E. Somekh2 
1Schneider Childrenôs Medical Center, Department Of Pediatric Hematology Oncology, Petah Tikva, 
Israel, 2Mayanei Hayeshuah Medical Center, Department Of Pediatrics, Bnei Brak, Israel, 3Maccabi 
Healthcare Services, Maccabi Healthcare Services, Bnei Brak, Israel 

Background: Rates of taste and smell dysfunction in COVID-19 positive children have not been 
reported. We analyzed sensory impairment in COVID-19 positive children and adults, and correlated our 
findings with data regarding nasal ACE2 expression. 
Methods: Children (aged 5-10 and 11-17 years) and adults (aged 18-25 years, and 26 and older) 
residing in several households, were evaluated for impairment of olfactory and gustatory senses. Scores 
of sensory impairment in the four age groups were correlated with ACE2 expression in persons infected 
with COVID-19 of corresponding age groups. Statistical evaluation was performed using the T-test, chi 
square test and the Pearson correlation test. 
Results: 73 respondents, including 31 children and 42 adults were evaluated. Any impairment of taste 
and smell was reported in 51% of individuals, including 25.8% of the children and 71.4% of the adults 
(p=0.00014). Sensory impairment scores were higher in older (>25 years) than in younger adults (18-25 
years) (p=0.038). Stratifying the pediatric group by age revealed higher scores of altered taste and smell 
in older (11-17 years) than in younger (<10 years) children (p=0.005). Sensory impairment differences 
correlated with reported differences in ACE2 expression among corresponding age groups (Fig. 1). 



 
 

Conclusions: Sensory sensation was significantly less impaired in COVID-19 positive children than in 
adults. A stepwise increase in taste and smell impairment with increased age was observed, correlating 
with ACE2 expression in similar age groups. This supports the possibility that the distribution and 
expression of ACE2 receptors, could contribute to these differences suggesting that ACE2 expression is 
a key factor for the different manifestations between COVID-19 infected children and adults.  
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CELL ADHESION PROTEINS IN THE CEREBROSPINAL FLUID OF NEONATES EXPOSED TO ZIKA 
VIRUS BEFORE BIRTH 

C. Ramos1, E. Nascimento-Carvalho1, G. Nascimento-Carvalho1, M. Vanduijn2, A.-L. Vilas-Boas3, O. 
Moreno-Carvalho4, L. Carvalho5, L. Zeneyedpour6, R. De Groot7, G. Ferwerda8, T. Luider6, C. 
Nascimento-Carvalho3 
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MC, Department Of Neurology, Rotterdam, Netherlands, 3Federal University of Bahia School of Medicine, 
Paediatrics, Salvador, Brazil, 4Jose Silveira Foundation, Csf Laboratory, Salvador, Brazil, 5Gonçalo Moniz 
Institute, Laboratory Of Clinical Research, Salvador, Brazil, 6Erasmus MC, Neurology, Rotterdam, 
Netherlands, 7Radboudumc, Section Paediatric Infectious Diseases - Laboratory Medicine, Nijmegen, 
Netherlands, 8Radboud Institute for Molecular Life Sciences and Radboud Centre for Infectious Diseases, 
Laboratory Of Medical Immunology, Nijmegen, Netherlands 

Background: In 2015 zika virus (ZIKV) quickly spread and caused an outbreak in Brazil. Several studies 
have shown that ZIKV has positive tropism for neuronal cells including direct effects on development, 
proliferation, differentiation and cell death of neural progenitor cells, culminating in tissue damage. 
Cerebrospinal fluid (CSF) proteins have the potential to help understand the disease development. To 
compare cell adhesion molecules concentrations in CSF between Zika virus (ZIKV)-exposed neonates 
with and without microcephaly (cases) and controls. 
Methods: Sixteen neonates underwent lumbar puncture (LP) during the ZIKV epidemic (2015-2016), 8 
(50%) with and 8 (50%) without microcephaly. All mothers reported ZIKV clinical symptoms during 
gestation, all neonates presented with congenital infection findings and other congenital infections were 
ruled out. Fourteen neonates fulfilled criteria to be controls and underwent LP in the same laboratory 
(2017- 2018). Five cell adhesion proteins were measured in the CSF by mass spectrometry and 
compared in the studied subgroups. 
Results: Three cell adhesion proteins were significantly lower in the CSF of the case group. When only 
microcephalic or non-microcephalic cases were compared to controls, all of these proteins were 
significantly lower among cases. When cases with or without microcephaly were compared, no protein 
was significantly lower in the microcephalic subgroup. Positive correlation was found between cephalic 
perimeter and concentration of 2 cell adhesion proteins. 
Conclusions: Several cell adhesion proteins are significantly lower in the CSF of neonates exposed to 
ZIKV before birth, irrespective of being born with microcephaly. However, the lesser the cephalic 
perimeter is, the lower the CSF cell adhesion protein concentration. Some cell adhesion proteins levels in 
the CSF probably reflect the impact of ZIKV congenital infection in the brain. 
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VERY LOW BIRTH WEIGHT INFANTS HAVING BEEN FECAL CARRIERS OF ESBL PRODUCING 
ENTEROBACTERALES AT THE NICU - A SIX YEARS FOLLOW-UP ON THE RISK OF 
GASTROINTESTINAL INFECTIONS 
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Background: We recently published data on ESBL-producing Enterobacterales (ESBL-E) in stool-
surveillance cultures at the NICU being not a risk factor for necrotizing enterocolitis in very low birth 
weight infants over an 11-year time period (Eberhart et al., Infection 2020). A large part of this population 
was now followed until the age of 6 years to avaluate the risk of gastrointestinal infections or 
complications. 
Methods: Retrospective single center case-control study of preterm infants below 1500 grams (VLBW) 
with positive surveillance cultures of ESBL-E during neonatal stay between 2005 and 2013 were 
fopllowed until the age of 6 years. We looked for bacterial and viral diseases, febrile seizures, 
appendicitis, ileus, volvulus, gastritis/enteritis, diarhhea, gastroesophageal reflux disease, and 
neurodevelopmental impairments. Ethical approval was given by the local ethic committeee of the 
Medical University of Graz (EK Nr 32-052 ex 19/20) 
Results:  
 

Follow-up ESBL-E positive cases und controls until 6 years (2005-2013) 

 

 

 ESBL Controls p-value 

Number 149 149  

Death 3 7  

Follow-up infants 146 142  

Visits 252 208 0.13 

Hospitalizations 155 172 0.31 

Rehospitalization days 772 817 0.42 

Diarrhea 36 29 0.26 

Gastritis 19 11 0.09 

Diarrhea-Vomiting 55 40 0.10 

Appendicitis 0 1 0.16 



Viral Infections 199 187 0.36 

Bacterial Infections 67 55 0.23 

febrile convulsions 5 10 0.18 

Asthma 2 0 0.08 

Illeus 0 0  

Volvulus 1 0 0.16 

GERD 27 18 0.07 

Developmental impairments 44 37 0.17 
  

Conclusions: ESBL-E positive VLBW infants did not experience more health problems during the first six 
years of life than matched controls. 
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VACCINE EFFECTIVENESS OF ACELLULAR PERTUSSIS VACCINE ESTIMATED BY THE 
SCREENING METHOD, SWEDISH PRESCHOOL CHILDREN, 2007-2018. 
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Background: Despite a high coverage of 97ï99% for at least three doses of acellular pertussis (aP) 
vaccination for the last 2 decades in Sweden, pertussis is the least controlled vaccine-preventable 
disease with a significant burden in infants too young to have received the full infant series. This study 
estimates vaccine effectiveness (VE) in preschool children after vaccination (2+1 schedule), 2007ï2018.  
Methods: Reported laboratory confirmed pertussis cases, aged 24ï71 months, from 2007 to 2018 with 
complete information on vaccination status were included. Full vaccination was defined as Ó three doses 
of aP vaccine Ó 15 days before disease onset for cases. Data on pertussis vaccine three-dose coverage 
was systematically collected from healthcare centres. Only 2- or 3-component DTaP combination 
vaccines approved by the Swedish Medical Product Agency were used during this period. VE was 
calculated using the screening method, comparing the proportion of fully vaccinated laboratory confirmed 
cases (PCV) and vaccination coverage.  
Results: For each age group under surveillance from 2007 to 2018, vaccination coverage varied between 
98.1ï98.3%, while the proportion of fully vaccinated laboratory confirmed cases varied between 57ï72%, 
corresponding to VEs varying between 95ï97% (Table).  

 
 


